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S"}�SBZWjn�¤ �t`�WjWu`&h$¥uMêv7}�S"ZWun«mq`�\j\jSBnjit`eZ-[>Wu`aWjQTS�SB}�S"ZWun�X�x WuSB\(S"}�SBZWênjSc SEmqWlk `�Z-M NeÈ�£

r�M p PRQTS2þEÒÂ[<k njWu\Yk �<g<Wlk `eZ_`&xRÛ�ý÷µ"g-X	\j��X�x WuS"\)S"}�SBZWênjSc Sm�Wlk `�Z-M1M�M2M�M3M�M2M3M�M2M�MyNeÈ�r

ü¤czcec



r�MO£ PRQTS¿k Z�m"c g<nYk }�S�Û�ý µlg�X]\u�Ø[Tk Þ&S"\jSBZWlk©X�c)m�\j`�njn$njSm�WYk `eZ x `�\$# %&#('N¿xç`e\�i<\j`�Wj`�Z<ý

X]ZWlk iT\j`eWu`eZym�`&cOcOk n�k `�Z<n�X]W�NeMO{ê¾ÊSB½×\jSBnjg-c WYk Z<��x \u`&h ��)�P)|®s�´¯r�M©N�£e{+* �)PÊv��:pI��Ç

þ Ò ¤åQ-X	\Y[<¥�, È -�MàM3M2M�M3M�M2M�M3M2M�M3M�M2M�M3M�M2M3M�M2M2M2M�M2M2M2M�M3M2M�M2MyNeÈe{

r�MOr PRQTS>m�`&h�i�X]\lk nj`�Za`&xeWuQ<S)þ Ò [<k njWu\Yk �<g<Wlk `eZTnßxç`�\®WjQTS)nYk �eZ�Xec<�³�tS"W�°�SBS"Z$WjQTS>^��

mq`Ih(��k ZTS[�nYX�h�i-c S�X	Z-[y[<X	WYX3nYX�h�i-c SEM M�M2M2M2M�M3M�M2M3M�M2M�M3M�M2M2M2M�M2MyNeÈ�¨

��MON PRQTS�WlX]���&k Z<��\uS"njg�c Wun�x `�\$WuQ<S�^��±f¡cOXj}�`�\��R\jSEX]Wlk `�Z§Ý-ý�nYX�h�i-c SM¯PRQTS�Wu`ei

i-c `eWVk n2WuQ<SaWlX	�e�&k ZT��iz`Y°�SB\YÇzWjQ<S�h�S[Tk g�hüi�c `�WVk n�x `�\2WuQ<S�WYX	�e�Ik ZT�×[<kOc g<WYk `�Z-Ç

WjQTS2�t`eWuWj`IhÖi-c `�W>k n>x `�\ÊWuQ<S3WYX	�e�Ik Z<�VSBÆ�m"k S"Z�mq~EM(PRQ<S��/ý X]�zk n«k n)WuQ<S3þlÒ�`&x<WjQTS

nYk ��Z-X�c<nYkO[bSV�üh�S"nj`�Z-Ç7[<k ÞtSB\jSBZW«cOk ZTS"n«m�`e\j\uS"njit`eZ�[<k Z<��[<k ÞtSB\jSBZW«Ì$Í�m�g<Wun�M�M2MyNeN�r

��MOL PRQTS2WlX]���&k Z<��SBÆ�m"k SBZ-mq~�x `�\)WuQ<S�^��¯f¡cOXj}�`�\�v7�zm"k WYX	WYk `�Z Ý-ý®nYXeh�i-c SEM)M M2M�MyNeN�{

��MOd PRQTS2WlX]���&k Z<��[Tk©c g<Wlk `eZ�x `�\)WjQTS�^�� fRcOXj}�`e\�v7�7mBk WYX	WYk `eZ×Ý-ý®nYXeh�i�c SEM(M M�M2M�MyNeN�¨

��M p PRQTS2WlX]���&k Z<��SBÆ�m"k SBZ-mq~�x `�\)WuQ<S�^��¯¾�c g<`�Z�Ubi�c©k WuWYk Z<��Ý�ý®nYXeh�i�c SEM(M×M3M�M2M�MyN�LeÈ

��MO£ PRQTS2WlX]���&k Z<��[Tk©c g<Wlk `eZ�x `�\)WjQTS�^�� ¾2c g<`eZ�Ubi�c©k WuWYk Z<��Ý-ý®nYXeh�i-c SEM(M M2M2M�M2MyNeLeN

��MOr PRQTS2WlX]���&k Z<��SBÆ�m"k SBZ-mq~�x `�\)WuQ<S�m�`&h)�-k ZTS[�^�� Ý-ý®nYXeh�i�c SEM M2M2M2M�M3M�M2M�MyN�Led

��MO� PRQTS2WlX]���&k Z<��[Tk©c g<Wlk `eZ�x `�\)WjQTS�m�`&h)�-k Z<SE[�^�� Ý-ýwnYX�h�i-c SEM¯M2M�M3M2M�M3M�M2M�MyN�Led

��MO{ PRQTS2WlX]���&k Z<��it`Y°�S"\�x `�\)WuQ<S�m�`&h)�-k Z<SE[�^�� Ý-ý®nYXeh�i-c SEM M2M�M2M2M2M�M3M2M�M2M_N�L]p

��MO¨ PRQTS2WlX]���&k Z<��SBÆ�m"k SBZ-mq~�x `�\)WuQ<S�m�`&h)�-k ZTS[�^�� Ü���ßnYX�h�i-c SMØM2M2M2M�M3M2M�M2M_N�L]p

��MONeÈØPRQ<S3WYX	�e�Ik ZT��[<kOc gTWYk `�Z�xç`e\)WuQ<SVmq`Ih(��k ZTS[_^�� Ü� � nYXeh�i�c SEM M2M2M2M�M3M2M�M2M_N�Le£

��MONeNØPRQ<S3WYX	�e�Ik ZT��iz`l°�SB\>xç`e\ÊWjQ<SVmq`Ih(��k Z<S[_^�� Ü���ßnYX�h�i-c SEM M2M�M3M2M�M3M�M2M�MyN�Le£
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{�MON s�Z}TX	\YkOX]ZW_h$X	njn_xç`e\ymBX]Z�[<kO[<X]WuS��/.	� 0�132�Ñ4.ÂSB}�S"ZWunYM�PRQTS�[<X	WYXanYX�h�i-c S

°3X	n�`��<WlXek Z<SE[$�~_WjQTSy�3�ö�¡g<ZTsjs3[�S"WuSm�Wj`�\YÇ&°>k WuQ�X]Z×k ZWjSB�e\lX]WuS[�c g-h$k Z<`�nYk W�~

`&x¡L�Le£2iT�-é�5	MêP�Q<S�ËT\jnjW)i�c `eW�k n«x `�\«XecOc-mBX]Z�[<kO[<X	WjSy�«ÇTWuQ<S�njSEmq`�Z-[$i�c `�W«k n«x `�\

WYX	�e��S[�SB}�S"ZWunYÇ/WjQTS3WuQ-k \Y[�k n2xç`e\:WjQTSam�`e\u\jSm�WYc ~VWYX	�e�eSE[�SB}�S"ZWunYÇ/WjQTSacOX	n W�k n2xç`e\

WjQTS�k Z-mq`�\j\jSEm�WYc ~_WYX	�e��S[�SB}�SBZWjnYM�M2M�M3M2M�M2M2M2M�M3M�M2M3M�M2M�M3M�M2M3M�M�M2MyNed�N

N�ÈeMON�s�Z}ïX]\YkOX	ZW�h$X]njn>xç`e\«mBX]Z�[<kO[<X	WjSV�6�70�1 2�Ñ�8êS"}�SBZWjnYMßP�Q<Sa[<X]WlX3nYX�h�i-c S�°�X]n

`e�<WlXek ZTS[>�~����§�®gTZVsjs([bSBWjSEm�Wj`�\YÇ7mq`�\j\jSBnjiz`�Z-[Tk ZT�>Wj`_L�Le£ßi<��é�5)c g-h�k ZT`enYk W�~EM

PRQ<SêËT\jnjWwi�c `�W�k n3xç`e\êXecOctm"X	Z-[Tk©[TX]WuS���ÇeWuQ<SênjSEmq`�Z-[2i-c `�W�k n�xç`e\wWlX]���eSE[>SB}�SBZWjnYÇ

WjQTS3WuQ-k \Y[Vk n�xç`e\�WjQTSßS"}�SBZWjn)WlX]���eSE[_X	n�� � ÇWjQTS�c©X	njW2k n3x `�\ÊWuQ<SßSB}�S"ZWun)WYX	�e��S[

X]n Ü� � MÂM2M3M�M2M�M3M�M2M3M�M2M�M3M�M2M2M2M�M2M3M�M2M2M2M�M3M2M�M2M2M2M�M3M�M2M�MyN	p&r

N�ÈeMOLØPRQ<S2WYkOh�Sy[bSBitS"Z�[bSBZW>h�SEX]njgT\jSh�SBZW(`IxR�)�³X]nj~zh$h�SBWj\j~�i-X	\YXeh�SBWjSB\(nYk Z-¤uL]õ�¥

°>k WjQ�[Tk Þ&S"\uS"ZW�Ì$Í¿m�g<WunYM M2M�M3M�M2M3M�M2M�M3M�M2M3M�M2M2M2M�M2M2M2M�M3M2M�M2M_N�£eL

N�ÈeMOdØPI`l~�^���nYkOh(g�c©X	WYk `�Za`&xeWjQTS)WlkOh�S«[bSBitS"Z�[bSBZW(h�SEX]njgT\jSEh�S"ZW¡°>k WjQ�LeÈ�È)WYX	�e��S[

S"}�SBZWjnYMßP�Q<\jSBSV^��9��S"�izSB\YkOh�S"ZWun��3Q�Xj}�S>�tS"SBZ_\ug<Z-MÊvwXem¢Q�\jg<Z¿mq`�\j\jSBnjit`eZ-[�n

Wj`�X«i-X�k \�`&x7i�c `�WjnVk Z X��Ik }�SBZ�\j`Y°>MVPRQ<S�c SxçW2i�c `�WVm�`e\u\jSBn it`�Z-[�n�Wj`_WjQTS$\lXj°

X]nj~7h�h�S"Wu\j~�[bSB\Yk }bS[�x \u`&hoWjQ<S���S"ZTS"\YX	WjSE[¿�»X]Z�[ Ü� SB}�SBZWjnVk Z�SEXem¢Q�i<\j`�itS"\

[bSEm"Xj~§c SBZ<��WjQñ��k Z�MoPRQTS�\Yk �eQW�i�c `�W�mq`�\j\jSBnjit`eZ-[�naWj`×WjQTS�\YXj°1X]nj~zh$h�S"Wu\j~

[bSB\Yk }bS[¿xç\j`IhüWuQ<S���WlX]���eS[�SB}�SBZWjn��æ¤å°)Q�k©m¢Q�Q-Xj}�S�k Z�m"c g-[�S[VWjQTS � g-m�Wjg-X	Wlk `�Z

`&x�[<kOc gTWYk `eZTnY¥jM M2M2M2M�M3M2M�M2M2M2M�M3M2M�M2M2M2M�M3M�M2M3M�M2M�M3M�M2M2M2M�M2MyNe£�r

N�ÈeM p PI`l~a^��ynYk©h)g�c©X	WYk `eZ2`&xlWjQ<S¡Wlk©h�Sê[bSBizSBZ-[�S"ZWwh�SX	njg<\jSEh�SBZW6°>k WuQVLeÈ�ÈeÈwWlX]���eSE[

S"}�SBZWjnYM M2M2M�M2M3M�M2M2M2M�M2M2M2M�M3M2M�M2M2M2M�M3M2M�M3M�M2M�M3M�M2M3M�M2M�MyNe£��
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N�ÈeMO£ØPI`l~æ^���nYk©h)g-cOX]Wlk `eZa`IxWuQ<S)WYkOh�S«[�S"itS"Z�[bSBZWêh�SEX]njgT\jSEh�S"ZW®°>k WuQ�N�^�WlX	�e�eSE[

S"}�SBZWjnYM M2M2M�M2M3M�M2M2M2M�M2M2M2M�M3M2M�M2M2M2M�M3M2M�M3M�M2M�M3M�M2M3M�M2M�MyNe£�{
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L�MON �7\j`�izSB\jWlk S"n(`&x-xçg<Z-[TXeh�SBZWYX�c7c SBi<Wu`eZTn M�M2M�M3M�M2M3M�M2M2M2M�M2M3M�M2M2M2M�M2M £

L�MOL �7\j`�izSB\jWlk S"n(`&x-xçg<Z-[TXeh�SBZWYX�c7µlg-X	\j�n M�M2M�M3M2M�M3M�M2M2M2M�M2M3M�M2M2M2M�M2M £

L�MOd �7\j`�izSB\jWlk S"n(`&x<WuQ<S��IX]gT�eS��t`�nj`eZ<nòM2M3M�M2M�M3M�M2M2M2M�M3M2M�M2M2M2M�M3M�M2M�M r

d�MON PRQTS�Zg�h(�tSB\jn)`&x�[bSBWjSEmqWu`e\un�X	Z-[���S"`Ih�S"Wu\YkOm(i-X]\lXeh�SBWjSB\jn(`&xIWjQTS�UT^�P [bS"WuSEmqý

Wj`�\YM M2M�M3M�M2M�M3M2M�M3M�M2M�M3M�M2M3M�M2M�M3M�M2M3M�M2M2M2M�M2M2M2M�M3M2M�M2M�d�¨

d�MOL ��X]\YX�h�S"WuS"\un>`Ix-WuQ<Sæ�RSBZWj\YX�c¡f¡k �tS"\aPI\lXem¢��SB\YM_PRQ<SB\jS�X]\uS�Ner_cOXj~�S"\jn>`&x6ËT�zSB\jn

Xec Wj`��eSBWjQTS"\lMä��Xj~�S"\unæNaWjQT\j`egT�eQØ{�X	\jS�c©X	�tSc S[�X	n�´±WjQT\j`egT�eQ¯|ßM�ÔîX]Z�[�½

mq`�\j\jSBnjiz`�Z-[«Wj`aWuQ<S3njWjSB\jSB`�cOXj~�S"\jnYÇT°)Q-kOc S2WuQ<S�`�WuQ<S"\un>X]\jS2WjQTSVX	�7kOXec�c©Xj~�SB\jnYMØM�MªpIN

d�MOd PRQTSVm�S"ZWu\YX�c-m"X�c `e\YkOh�SBWjSB\��RX]\lXeh�SBWjSB\jnYM±M�M2M2M2M�M3M2M�M3M�M2M�M3M2M�M3M�M2M�MªpI¨

d�M p PRQTSVv7Z-[�ý m"X]i�m"X�c `e\YkOh�SBWjSB\��RX]\lXeh�SBWjSB\jnYMªM2M3M�M2M2M2M�M3M�M2M�M3M2M�M3M�M2M�M�£�È

£�MON PRQTSÂx \lXem�WYk `eZØ`&x2X�cOc:SB}�S"ZWun_WuQ-X	W_Q�Xj}�S�`eZ<S�`Ix:WjQTS�njitSEm"k Ë<SE[¿i-X	\jWYkOmBc SBn_`eZ

Xj}�S"\YX	�eSEM�vwXem¢Qæ\u`Y°ömq`�\j\jSBnjit`eZ-[�nÊWu`�[<k ÞtSB\jSBZW(W�~izSBn(`&x<njg<�Tý¢nYX�h�i-c S"n M2M�M2M�¨eÈ

£�MOL �R`Ih�i-X	\Yk nj`eZ��tS"W�°�SBS"ZyWjQTS�WYX	�e�Ik ZT�$it`Y°�S"\:�~$g<nYk Z<�«WjQTS�\jSµ"g-k \jSEh�S"ZW:`&x7Ì$Í

X]Z-[«WjQTS�\jSEµlg�k \uSh�SBZW)`IxRÌ$Ï3M M2M�M3M�M2M�M3M2M�M3M�M2M3M�M2M�M3M�M2M2M2M�M2M�¨ed
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��MON PRQTSß\jSBn g�c Wjn�`&xïWuQ<S�WYX	�e�Ik ZT��[Tk©c g<Wlk `eZ�¤"=V¥jÇSBÆ�m"k S"Z�mq~�¤"> ¥�X]Z�[�WYX	�e�Ik ZT�$it`Y°�S"\

¤">?=A@e¥ßx `�\êWjQTS � Xj}�`�\$m�\jSEX]Wlk `�Zä�>é�S"}�SBZWjnYÇ&�-X	njS[$`�Z�WjQTS_Ì$Í_\uSµ"g-k \jSEh�S"ZWun

`&x�ÈeMO�eÇ-N�MOÈeÇ6NeMO£eÇ-L�MOÈVX]Z-[yL�M p M3M2M�M3M�M2M�M3M2M�M3M�M2M2M2M�M2M3M�M2M2M2M�M2MyNeN	p

��MOL PRQTSß\jSBn g�c Wjn�`&xïWuQ<S�WYX	�e�Ik ZT��[Tk©c g<Wlk `eZ�¤"=V¥jÇSBÆ�m"k S"Z�mq~�¤"> ¥�X]Z�[�WYX	�e�Ik ZT�$it`Y°�S"\

¤">?= @ ¥ßx `�\êWjQTS � Xj}�`�\$m�\jSEX]Wlk `�Zä� è S"}�SBZWjnYÇ&�-X	njS[$`�Z�WjQTS_Ì$Í_\uSµ"g-k \jSEh�S"ZWun

`&x�ÈeMO�eÇ-N�MOÈeÇ6NeMO£eÇ-L�MOÈVX]Z-[yL�M p M3M2M�M3M�M2M�M3M2M�M3M�M2M2M2M�M2M3M�M2M2M2M�M2MyNeN�£

��MOd PRQTSß\jSBn g�c Wjn�`&xïWuQ<S�WYX	�e�Ik ZT��[Tk©c g<Wlk `eZ�¤"=V¥jÇSBÆ�m"k S"Z�mq~�¤"> ¥�X]Z�[�WYX	�e�Ik ZT�$it`Y°�S"\

¤">?=A@e¥¡xç`e\�WuQ<S � Xj}�`�\¡SB�7mBk WlX]Wlk `eZanjgT�<iT\j`7mqSBnjnYÇY�-X]njSE[(`eZ�WjQTS�Ì$Í3\jSEµlg-k \jSEh�SBZWjn

`&x�ÈeMO�eÇ-N�MOÈeÇ6NeMO£eÇ-L�MOÈVX]Z-[yL�M p M3M2M�M3M�M2M�M3M2M�M3M�M2M2M2M�M2M3M�M2M2M2M�M2MyNeN��

��M p PRQTSß\jSBn g�c Wjn�`&xïWuQ<S�WYX	�e�Ik ZT��[Tk©c g<Wlk `eZ�¤"=V¥jÇSBÆ�m"k S"Z�mq~�¤"> ¥�X]Z�[�WYX	�e�Ik ZT�$it`Y°�S"\

¤">?= @ ¥(xç`e\)WuQ<S3�&c g<`�Z�nji�c©k WuWYk Z<�$n gT�<iT\j`7mqSBnjnYÇ�-X	n SE[�`�Z�WuQ<SVÌ$ÍV\jSµ"g-k \jSEh�S"ZWun

`&x�ÈeMO�eÇ-N�MOÈeÇ6NeMO£eÇ-L�MOÈVX]Z-[yL�M p M3M2M�M3M�M2M�M3M2M�M3M�M2M2M2M�M2M3M�M2M2M2M�M2MyNeN�¨

��MO£ PRQTSß\jSBn g�c Wjn�`&xïWuQ<S�WYX	�e�Ik ZT��[Tk©c g<Wlk `eZ�¤"=V¥jÇSBÆ�m"k S"Z�mq~�¤"> ¥�X]Z�[�WYX	�e�Ik ZT�$it`Y°�S"\

¤">?=A@e¥«x `�\>WjQTS¿m�`&h)��k ZTS[���é×nYXehßi-c SÇ��-X	njS[�`�Z×WuQ<S�Ì$Í�\jSEµlg�k \uSh�SBZWjn«`&x

ÈeMO�eÇ�NeMOÈeÇ-N�MO£eÇ-L�M©È$X]Z�[�LeM p�M2M�M3M�M2M3M�M2M�M3M�M2M2M2M�M3M2M�M2M2M2M�M3M�M2M�MyN�LeN

��MOr PRQTSß\jSBn g�c Wjn�`&xïWuQ<S�WYX	�e�Ik ZT��[Tk©c g<Wlk `eZ�¤"=V¥jÇSBÆ�m"k S"Z�mq~�¤"> ¥�X]Z�[�WYX	�e�Ik ZT�$it`Y°�S"\

¤">?=A@e¥®xç`e\RWjQTS>m�`&h)�-k Z<SE[ Ü����nYX�h�i-c SÇb�-X	njS[ê`eZ�WjQTS>Ì$Í>\uSµ"g-k \jShßS"ZWun¡`&x&ÈeMO��Ç

NeMOÈeÇ�NeMO£eÇ-L�MOÈaX]Z�[�L�M p M3M�M2M�M3M�M2M3M�M2M�M3M�M2M3M�M2M2M2M�M2M2M2M�M3M2M�M2M_N�LeL

��MO� PRQTSß\jSBn g�c Wjn�`&xïWuQ<S�WYX	�e�Ik ZT��[Tk©c g<Wlk `eZ�¤"=V¥jÇSBÆ�m"k S"Z�mq~�¤"> ¥�X]Z�[�WYX	�e�Ik ZT�$it`Y°�S"\

¤">?= @ ¥Êxç`e\�WuQ<S$xçg-cOc ~$\jSEmq`�Z<njWu\jg�mqWuS[>nYXeh�i�c SEÇ�-X	njS[�`eZyWjQTS$Ì$Í$\jSEµlg�k \uSh�SBZWjn

`&x�ÈeMO�eÇ-N�MOÈeÇ6NeMO£eÇ-L�MOÈVX]Z-[yL�M p M3M2M�M3M�M2M�M3M2M�M3M�M2M2M2M�M2M3M�M2M2M2M�M2MyNeL�r
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��MO{ PRQTSß\jSBn g�c Wjn�`&xïWuQ<S�WYX	�e�Ik ZT��[Tk©c g<Wlk `eZ�¤"=V¥jÇSBÆ�m"k S"Z�mq~�¤"> ¥�X]Z�[�WYX	�e�Ik ZT�$it`Y°�S"\
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Preaccelerator
((Cockroft−Walton acclerator))

HH− ions →→ 750 KeV

L inac 
(RF dr ift tubes)

 H− ions →→ 400 MeV

Booster   
(circular  accelerator )
1) str ip off electrons
2) protons → 8 GeV

Main Injector
1) proton − > 150 GeV
2) Produce antiproton

Tevatron 
 Beams →→  980 GeV  

colliding at D0 and CDF
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DO LIQUID ARGON CALORIMETER

1m

CENTRAL 
CALORIMETER

END CALORIMETER

Outer Hadronic
 (Coarse)

Middle Hadronic
(Fine & Coarse)

Inner Hadronic
(Fine & Coarse)

Electromagnetic

Coarse Hadronic 

Fine Hadronic 

Electromagnetic
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�@?A>O�+���0*-�+G<.�L�«��4" ¬ «|� B�¬ ! ��G-.<)����Â��� Þ (+1�808��0K��+�M�+G<�A���;1�G�*7�+G�.<tO.�)��Q�@�@.2(�)�,��;���2�0L^K��+©�G��+K
,�L�.�)��5*-1�*7�+G�.��4*ÜzV�+����)�.<�+Ko,e�4�+��,����F(�)�,��;���51�36.��;,�(�Z×LM,�L;L;1i(+�0,%.<�+K-.�17,V�@�@.

_ �&`a��bc ��� Ì de F e k o egfih\im
de k o egfjh\Êm

kT��!�"/`�m

zF)��+�;��k5�0LQ.�)���(�)�,��;���+t o �0LQ.�)��5.<1%.<,�8b*-1�*-�+G<.���*¯�4�+(@.<1��;tw,�G�K h\c�0LQ.�)��}��G���.5�4�+(@¡
.<1��R,�8�1�G��2.�)��V���@.}K����;�+(@.��01�G�!gÖ^1ezV�@�4�+�;tW.<)���L 3�1��;*2��8�,�K�1i�+L5G�1/.RzV1��;Zo3�1��ª.<)��6�Hp\E·È

C�B



.<,�������G��-,/.F)�,�K��;1�G�¡e)�,�K���1�G:(+1�808��0K��+��L;!^E=)���LM�0LM9��+(+,���L;�Q.<)�� )�,�K��;1�G:(+1�808��0K��+�Q�+G<�O�0��1�G�¡
*7�+G�.5�0L'*2��(�)o*-1����V(�1�*7>�8��@?�.�)�,�G�.<)��¶�[��� Þ (+1�8�80��K��+�'�+G<�A���;1�G�*7�+G�.<!Q�����;LP.�t��0G�.<)�� Ð
Le,�*7>�8��+L23��;1�* )�,�K���1�G�¡e)�,�K���1�G�(+1�8�80��K�����L;tX.�)���1�>�>O1�L;��.���L;�0K�� Ð *7,ej�)�,e�6�71�G�8|jØ>�,��T.
1�3���.�LQK�,�����)<.��+�M>�,��P.��0(+8��+LM�;�+(+1�G�LS.��;��(@.��+KcK����'.�1 .�)��5K��@.��+(@.<1��M,�(+(+�+>�.<,�G�(+��8��0*-��.�,/.��01�G
kPL;��(�)c�@�4�+G�.<LV(+,�Go9��F�+,�L;��8�j���K��+G<.��0©��+Kc9�j�*-1�G���.�1����0G�� .<)��'�@�@.2LS.��;��(@.����;�2��GN�z�3� Þ �@?i¡
>O�+�;��*7�+G�.<L;m�!lE=)��0L-*7,�Z��+L .�)���K����;�+(@.��01�GØ1�3=,��;�+(+1�G�LS.��;��(@.��+K Ð �@�@.HG�1/.�G��+(��+L;L;,��;��8�j
.<)��FK����;�+(@.��01�Go1�36.<)��F,�L;L;1¾(+��,/.��+K Ð !^&��+(+1�G�K�8�jÊt6.�)��F(+1�*->O1�L;��.��FG�,/.����;�F1�34.<)��=.�zV1��0G�¡
(+1�*7��G��59O�+,�* >�,��P.��0(+8��+LY�0*->�80�0�+LW.�)��M,�K�K���.<��1�G�,�84>O1�LeL;��9��08���.�j�.<)�,%.^L;�@�4�+�;,�8O>�,��P.�1�G7>�,����;L
��G�K�������1cL;��>�,��;,%.<�g)�,��;K�1��FL;�+*7�|¡e)�,���K¤L;(+,%.;.��+�;��G4��L;tQ���+3��+���;�+Ko.<1o,�LQ.�)��ÿs���G�K��+�;8|jA�0G��
�@�6�+G�.<L�u�!RE=)��F��G�K��+��8�jA��G��g�@�4�+G<.��0LM�@�4�+�Tji.<)���G���3���1�*±.�)��5>��;��*7,��Pj��4���T.<�@?��@?O(+�+>�.^.�)4�
.�zV1�1���.���1��0G�� : sr����.�L�u�!FE=)��+L;�-��G�K��+��8�jA��G����@�4�+G<.�L5>��;1iK���(+��,gG×��*29O�+�R1�3���80��1�G§,�G�K
80����)�.Rhi��,��;Z7�+*-�0L;L;�01�G�L;t��0G�.<��1iK���(+�0G���,FG×��*29O�+�w1�3�>�,��P.<1�G5�@�@.�Lª�0Gg,�K�K���.<��1�G .<1=.<)��\.�zV1

Ð ���@.<L;!=��3�.�)�� Ð )�,�L=,�L;*-,�8�8��+G��+�;�%j×tA��. ��L��4�+�Tj�K��úw7(+��8�.w.<1�L;�+>�,��;,/.��ª.<)�� Ð ���@. 3���1�*
,�>�,��P.<1�GF�@�@.�!=&��+8��+(@.<��G��^.�)4�Yz5�;1�G��M�@�@.R�0GF.�)4�Y�@�@.V(�)4,��;���Y.<,������0G��F(+,���L;�+Ljpbhi!=�ÊðS"/`=.<1
3�,���80!·¹ G�.<)��R(+1�G�.<��,��Tj×t�.�)�� : J : �@�4�+G�.<L^>���1¾K���(+�+KH,/.7�Â��� Þ (+1�8�80��K��+�;L=)�,e�6� ,-(+80�+,�G-.�zV1%¡
1��Y.�)��;�+�@¡S�@�@.HkP(+,���Le�+K�9�jc.�)�����80��1�G§�+*7��LeL;��1�G�3��;1�* 1�G�� : hi��,��;Z×mVLP.<����(@.<������t�*-,�Z×�0G��
��.F*2��(�)o�+,�L;�0�+��.�1-K��@.<�+��*7��G��Q.<)��5K����;�+(@.��01�G:1�36.�)�� Ð !

�¦��K4�+©�G���.<)��2�@�@.H(�)�,��������0Gc.<)���L-,�G�,�8�jOLe��L79�j�pbhi!���ð�"�"/!��r.H��L-9�,�L;�+KØ1�Gc.<)��
3�,�(@.2.<)�,/.2.<)���K�,�����)<.��+��>�,��T.<��(+80�+L73���1�* Ð ¡e)�,�K���1�G�L�)�,e�4�+tM1�G¤,e�4�+�;,����+t�.<)���)��0��)��+LP.
.<��,�G�LP�4�+�;L;�ª*71�*7�+G�.<��*]kûIG��mW,�*71�G��',�808Ê>�,��P.��0(+8��+L���G=.�)��\�@�4�+G<.�!��¦�b3�1���G�K'.<)��W.�,�������G��
>O1ezV�+�V��,��;���+L7L;80����)�.<8|j¤zF)��+G � ��LR��,��;���+KØ,���1���G�K "/!l�61���9��0�����+��1���L;*7,�808��+� � t\.<)��
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�¦�})�,e�4�}�0G��4�+LS.��0��,/.��+K�1%.<)��+�5>O1�L;Le��9�80�g(+1��;�;�+8�,/.��01�G�LQ.<)�,%.g*-,ej�9O�7��.��08��0Ù+�+K�t'9���.
©�G�K��0G��-G�1�G��R1�3¾.<)��+*���*7>���1e�6�w.<)��ª.<,������0G���>�1ezV�+�;!=�61��ª�@?A,�*7>�8��+t�zV�w.��;���+KH��.��08��0Ù+��G��
.<)��w�R��LP.<,�G�(+�ª²=8�1�L;�+LP.Qp^>�>��;1�,�(�)HkP�V²=p^m6.<1\.<)��ª>����0*-,��TjF�6�+�T.<�@?�,�L�,\zV�+�0��)<.FkP���|�A��G��V,
80,��;������zV�+�0��)<.b.�1ª.<��,�(�ZiL�)�,e�A�0G��5�V²=p¦,�9O1e�4�',ª.<)����+L;)�1�80K�m�t�.<)��'�;�+L;��8�.�LbL;)�1ezV�+K5.�)�,/.'��.
K��0K�G�1%.Q)��+80>R.<)��D.<,������0G�� K�����.�1ª.�)��Q>O1i1����V²=ps�;�+L;1�8���.<��1�G�Lb,�G�KV.<)��Q3r,�(@.�.�)�,/.Q*-,�G�j

Ð K�,�����)�.<�+��LV�@��LP.H)�,e�4���4�+�Tj¥L;*-,�8�8w�R²'p k Ð K��+(+,ejAL��@?A>�1�G��+G�.<��,�8�8�j�zF)��+GØ*-1e�A��G��
,ezV,ej�3���1�*¨.�)��5>����0*-,��Tj��4�+�P.��@?Am;!k�¦� )�,e�6�5,�8�Le1R.��;���+K:��L;�0G�� .<)�� (+1�L;��G��F1�34.<)�� ,�G���80�
9O�@.�zV�+�+G§,5.��;,�(�Z�,�G�K�.�)��=�@�@.�K����;�+(@.��01�Gc,�LM, zV�+�0��)<.HkP�����A��G��}9��������+�\zV�+����)�.^.�1}L;*-,�8�8
,�G���80�+tOL;��G�(+�\.<)�� Ð K�,�����)<.��+�ª>�,��P.��0(+80�+LY,��;�Q,�L;L;��*7�+Kg(+8�1�L;�+�X.�1'.<)�� Ð K4���;�+(@.��01�G�m;!'vw��.
��.�K��0KcG�1/.�)��+80>§�+�|.<)��+�V9��+(+,���L;�M.<)���>��;1�9�80�+*���Gc1�9�.�,���G��0G��5.<)��2(+1����;�+(@. Ð K��0���+(@.<��1�G�!
a§1��;�+1e�4�+��tO.<)���LYzV�+����)�.-*-,ej����|�4��9��������+�\zV�+����)�.V.�1}>�,��P.��0(+8���LY.�)�,/.�,��;�5G�1/.�3��;1�* .�)��
1�>�>O1�L;��.��5L;�0K�� Ð t�9���.2)�,�>�>O�+G�.<179O�R(+801�L;�+8�j�,�80����G��+K�.<1V.�)4� Ð K��0�;�+(@.��01�G�!

�������������Êð B Le)�1ez5L2,H>�801%.g1�3X.�)���(+,�8�(+��80,%.<�+KH���@.g(�)�,������+L23�1�� ,:ac² Ð Þ L;,�*->�80�
��Le��G��:p\hi!'��ð�"�"/!��¦�V)�,e�4�R��Le�+K�,�8�8A(+,�G�K��0K�,%.<�R>�,��T.<�0(+8��+L=��G�,�G��@�4�+G<.'.�1�(+,�8�(+��80,%.<�ª.<)��
�@�@.F(�)�,��;���+tX��G�LP.<�+,�Kc1�3X��L;�0G�� .<)��=���@.2(+1�G��F,�8���1��;�|.<)�*£«|� x�¬ «|��~ ¬ 1��<8¶���@�@.�,�80��1�����.�)�*7L
«���_ ¬ «���� ¬ !ªE=)��wK��@.�,��08i1�3 .<)��ª(+,�G�K��0K�,%.<�w>�,��T.<��(+80�+LD,�G�KM���@.',�80��1��;�|.<)�*-L�zF��808i9O�ªK��0L;(+��L;L;�+K
80,%.<�+�W�0G=.<)��0L�(�)�,�>�.��+�;!YpØ���+hi���0���+*7�+G�.'1�3ñg _ gGÝí`�ð B �0L���*7>�1�L;�+K21�G=.<)��u.<,������0G��=����L;��8|.<L;!
��37g _ g�iê`Êð B tX.�)��}�@�4�+G<.H��L�8�,�9��+80�+K¢,�L2��G�¡S.�,������+K�!�E=)���L����+hi���0���+*7�+G�.H�0L�(�)�1�L;�+G¢9<j
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��������������! B $�[\8�1/.�1�3w.<)��}�@�@.�(�)�,������+L�.�,������+Ks9<j�.�)��v�Hp\E·È ,�80��1�����.�)�* 3�1��g, Ð ÞLe,�*7>�8��+!'E=)��ML;1�80��K�80��G��M�0Lb3�1��A.�)��M(+,�80(+��80,%.<�+K �@�@.M(�)�,��;���+Le!'E')��QK�1%.;.<�+K�80��G��Q�0Lb,vsm���0>�u
1�3Ê.<)��D.<)��=L;1�8��0K�8��0G��+t6)��+80>���G��'.<1 L;�+��.�)��QL;�+>�,���,/.��01�G7>�1ezV�+�b1�3Ê.�)4��.<,������0G��R,�80��1�����.�)�*7!
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"/!Ns��DvsK�,�����)<.��+�;L�u�$=>�,��P.<��(+80�+LM3r�;1�*¨.<)��5L;����G�,�8uLe��K�� Ð ¡e)�,�K4��1�G�!

B !Nsý¹ vsK�,��4��)�.<�+�;L�u�$Q>�,��P.��0(+8��+LM3��;1�*±.<)�� 1�>�>O1�L;��.��5L;�0K�� Ð ¡e)�,�K���1�G�!
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��!Ns��D9�K�,�����)<.��+�;L�u�$ª>�,��P.��0(+8��+L\3���1�*l.<)��'Le����G�,�84Le��K�� : ¡�h×��,���Zit4�@?A(+80��K���G��2K�,�����)�.<�+��L
3���1�*¨.�)4� L;�0��G�,�8 Ð ¡e)�,�K���1�G�!

_�!Nsý¹ 9�K�,�����)�.<�+��Lhu�$w>�,��T.<��(+80�+L\3r�;1�*s.<)��'1�>�>�1�L;��.��'Le��K�� : ¡eh×��,���Zit��@?O(+80��K��0G��5K�,�����)�¡
.<�+��LQ3���1�*¨.�)��51�>�>�1�L;�|.<�5L;��K�� Ð ¡e)�,�K���1�G�!

��!Nsý�MG�K�80!=[D,��T.<��(+80�+L�u�$Q>�,��T.<��(+80�+LQ3r�;1�*Ü.�)��5��G�K��+��8�jA��G��}�@�4�+G�.<L;!

x !Ns�ac��Gi9���,�L^>�,��T.<��(+80�+L�u�$V>�,��T.<��(�8��+L^3��;1�*±.<)��2*-�0G×9��0,�LV�@�4�+G�.<L;! ��Go)��0��)�¡e80��*-�0G�1�L;�|.�j
(+1�8�80��L;�01�G�L;t���.2�0L^>O1�L;L;�09�80�Q.�1�)�,e�6�2L;�@�4�+�;,�8D(+1�808��0L;�01�G�LR��Go,����|�4�+Gc9O�+,�*¯(+�;1�L;Le��G���!
��G�, : J : �@�4�+G�.<tO,�L\1�G��=(+1�808��0L;�01�G}�����4�+LW.<)�� : J : >�,����;t�.�)��Q1/.�)��+�b,����=���+G��+�;,�808|j�È ²=�
�@�4�+G<.�Le!=E')��+Le�=*7��Gi9���,�L��@�6�+G�.<LY9�����80K-��>R.�)���.<1%.<,�8�>��;1iK���(@.��01�G-1�34>4,��P.��0(+8��+L�.�)�,/.
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E=)��´s��Dv�K�,�����)<.��+�;L�u�,��;���@?A>�8��0(+�|.<8|j��@?A(+8���K��+K���Gg.�)��M�@�@.-(�)�,��;���M.<,������0G���!�E=)��
s��D9 K�,�����)<.��+�;L�u�>�80,ejÜ,§�4�+�TjÜL;>O�+(+�0,�8F��1�8��+$í(+,��4L;��G��¦,�Gí,�>�>�,��;�+G�.�,�LPjA*7*-�@.<�Tjy�0G
.<)��2.<,������0G���>O1ez^���-9��@.�zV�+�+G�(�)�,��;���+KØ,�G�K�G��+��.��;,�8 Ð L;,�*7>�8��+Le! �¦��>O1�LP.<>O1�G���.�)��
K��0L;(+��L;Le��1�Gc1�G�.�)��0LM��G�.<��8�.<)�� G��@?i.FLe�+(@.��01�G�!

E=)��Vsý¹ vØK�,�����)<.��+�;L�u�>�8�,ej7.�)��^*71�LP.V�0*->O1��P.�,�G�.V��1�8��M�0GF.�)��b�@�@.V(�)�,��;���\.<,�������G���!
��3×zV�^1�G48|j���Le�\.�)��)s¹ vØK�,��4��)�.<�+�;L�uQ.<1 (+,�80(+��8�,/.��\.<)������@.V(�)�,������+tÊ.<)���.<,�������G��5>O1ezV�+��t
J-M â �0LV~�!0~�l 3�1��^9�1/.<)c(�)�,������+K�,�G�KcG��+��.��;,�8 Ð L;,�*->�80�+L�k .<)��+�����0LVG�1g,�LSjO*7*-�@.<�Pj¤��G
.<)��^.<,������0G��g>�1ezV�+�R9O�@.�zV�+�+G�.<)��^.�zV12.�jA>��-L;,�*7>�8��+LetbL;�0G�(+�´s��D9§K�,�����)<.��+�;L�u�,��;��G�1/.
�0G�(+8��4K��+K�m�!la§1��;��L;>O�+(+��©�(+,�8�8�jÊt^�|.H�0L^.<)��H(�)�,������+K¤Z ,�1�G kP,�80L;1}.�)��H80�+>�.�1�G�m�3r�;1�* .<)��
1�>�>O1�L;��.��7L;�0K�� Ð .<)�,%.7>�80,ejOL=.<)��-*71�LP.���*7>O1��P.�,�G�.��;1�80�-�0Gg.<)��-�Hp\E·È±.�,�������G���!�E=)��
Z ,�1�G��0Lw*7,��0G�8�j§3r�;1�*�.<)��RK��+(+,ej§(�)�,��0G�$ : ¿ à·¿ ®<!'E')�� (�)�,������+K�Z ,�1�G�)�,�Lw,�LP.<��1�G��
(�)�,��;���5(+1����;�+8�,/.��01�G-.�1V.<)��7��,e�41��=1�36.<)�� 1�>�>O1�L;��.��5L;�0K�� Ð !

E=)��2�0*->O1��P.�,�G�.���1�8��F>�80,;j6�+Kc9�jH.�)��FZ ,�1�Go9O�+(+1�*7�+L^(+8��+,��\z5)��+Gc1�G��FK��|�A��K��+Lª.�)��

Ð Þ L;,�*->�80�o��G<.�1:.�)��;�+�oL;��9�¡eL;,�*->48��+L�kPL;�+>�,���,/.��0G��H.<)��o1�>4>�1�L;�|.<�oL;�0K�� Ð .�1�9O� Ð � t

Ð Ò" ,�G�K Ð Ò� 3�1��2�+,�(�)¤L;��9�¡eL;,�*7>�8��+m�,�G�K¢�@?A,�*7��G��+LR.<)��g3���,�(@.��01�G¤1�3'�@�4�+G�.<L�)�,e�A��G��§,
(�)�,��;���+K�Z ,�1�G¢��G¤�+,�(�)¤L;��9�¡eLe,�*7>�8���,�G�K§.�)��g(+1����;�+L;>O1�G�K��0G��g.�,������0G��o>O1ezV�+��!ØE�,�9�80�
�ÊðS"gLe)�1ez5L .<)���3��;,�(@.<��1�G¤1�3Q�@�4�+G�.<L .�)�,/.:1�G¤,e�4�+�;,�����)�,e�6�H1�G���8V�3>�8 Þ >/Ón�K>/Ó Þ 3�1��
�+,�(�)�L;��9�¡eL;,�*->�80�+!=E=)��+���V�0Lª,�Gg�@?O(+�+LeL'1�3q8)�:��GF.<)��^©���LP.ª.�zV1�L;��9�¡eL;,�*->�80�+L;t¾z5��.�)�.�)��

Ð �oL;��9�¡eLe,�*7>�8�� )�,e�O�0G��^.�)��V80,������+LP. �@?O(+�+LeL;!QE=)��V�@?A(+�+L;LQ1�3r8-�o*-,�Z��+L=�|.R*-1����R8��0Z��+8|j
.<12.�,��F.<)�� Ð ��,e�41��R(+1����;�+(@.�8�jÊt�G�1/.��0G��F.<)�,/.�,�>O1�L;��.����4�R�@�@.�(�)�,��;���-(+1��;���+Le>�1�G�K�Lª.<1�,
(+1����;�+(@.^.�,�����G7.<)���LV�@?O,�*->�80�+!F��3�zV��1�G�8�j���L;�^.�)��vsý¹ v K�,�����)<.��+�;L�uF.�1�(+,�80(+��8�,/.��M.<)��

C�N



¹ >�>4!=L;�0K�� Ð .�jO>O� 8 � 3r�;,�(@.<��1�G 8�Þ�3���,�(@.��01�G Ó � 3���,�(@.��01�G Ó\Þ§3���,�(@.��01�G
Ð � _�_�ð�`�ltsl`�ð�" N l N ð B lts�`ÊðS"�"]l C �ÊðS"Âlts¦`ÊðS"/_�l x ~Êðû_Llts�`ÊðS" C l

Ð Ò" kûául ;jl � Z1X Ñ�Ñ m ����ð C lXsl`ÊðS" C l "%�Êð N lts¦`ÊðS"/��l x�N ðû�Llts¦`ÊðS" C l ~ N ð C lts�`ÊðS"/��l
Ð Ò� kûául ;jl � ZvX � m B ~Êð B lts¦`Êðû�6"]l B ~ÊðS"Âlts¦`Êðû�6"]l x�x ð x lts¦`Êðû����l x�x ð x lts�`Êðû����l

E�,�9�8��7��!�"/$�E')��73���,�(@.��01�G�1�3\,�808D�@�6�+G�.<LQ.�)�,/.7)�,e�4��1�G��71�3A.<)��7L;>��+(���©��+K�>�,��P.<��(+80�+LF1�G
,e�6�+��,����+!jp\,�(�)o��1ez (�1��;���+L;>O1�G�K4L�.<1-K���ÚO�+���+G<.Q.�jA>��+LM1�3XL;��9�¡eLe,�*7>�8��+L

�@�@.5(�)�,��;���+t�.<)��ª.<,������0G���>�1ezV�+�=�0L',�L=)�����)�,�L B�B ð�`�lvsØ`Êðû�Ll]3�1���.�)�� Ð �cLe��9�¡eL;,�*7>�8��xw
�61��\.<)�� Ð Ò Le��9�¡eL;,�*7>�8��ok Ð Ò" *-��?A��G����0Lª.<����G��+K�1�Ú���G�.�)���ac²'m;tA.�)4�M.�,�������G���>O1ezV�+�
�0Lw1�G�8|jc�Êð x�C lEs¢`ÊðS"Âl-tAK����Y.<1Q.<)��VL;*7,�808��+�w�@?A(+�+L;LQ1�3r8 � ,�G�KF.<)��-"%`Ll �@?A(+�+L;LQ1�3�Ó�ÞO!
�61��b.<)�� Ðy� L;��9�¡eL;,�*->�80�Hk Ð Ò� *7�|?A��G����0LR1�G�m;t6.<)��+���-��L G�1��@?O(+�+LeL 1�9�L;�+�P�4�+K�3r1��^�+�|.<)��+�
Z ,�1�G�L^1��Q>��01�G�LV9��+(+,���L;�21�3�.<)��23r,�LP.�*-��?A��G��g��,/.��F1�3 Ð Ò� tX*7,�Zi�0G��5.<)��=.�,�������G��}>�1ezV�+�
��,�G���L;)�!

p^8�.�)�1�����)�(�)�,��;���+K�Z ,�1�G�LF,���� �4�+�PjØ�0*7>�1��T.<,�G<.}�0G�.<,�������G���t\�R°�K�1¾�+LFG�1%.})�,e�6�
.<)��ª,�9���80�|.�jF.<1M��K��+G<.��03njgZ ,�1�G4L;!Y��GM.�)��'�Hp\EjÈ¢.�,�������G��^,�80��1�����.�)4*-t zV�w��L;�w,�8�8i(+,�G�K��0K�,%.<�
.<��,�(�ZiLF>�,�L;L;�0G��:,�G×��*29O�+�F1�3\L;�+80�+(@.��01�G����+hi�����;�+*7�+G�.�L�kTK��0L;(+��L;L;�+K¤G��@?×.<m'.<1�(+,�80(+��8�,/.��
.<)��'���@.F(�)�,��;���+!

E=)��)s¹ 97K�,�����)�.<�+��L�uF*-,�Z��=K��0Ú��+�;�+G�.M(+1�G�.<���09���.<��1�G�Lb9�,�L;�+K�1�GR.�)��=K���ÚO�+���+G<.^L;��9�¡
Le,�*7>�8��+LH*7�+G�.<��1�G��+K ,�9O1e�4�+!��41��F.�)�� Ð ��Le��9�¡eL;,�*7>�8��+tM.<)��§�0G�(+8��4L;��1�Gí1�3w.<)�� sý¹ 9
K�,�����)�.�����L�u�*-,�Z��+L�.<)��\.�,������0G��5>�1ezV�+�ªK���1�>F.�12��ð C lzs�`�ð B l�9O�+(+,���L;�ª.�)��@jo(+,����Pj:G��@.
(�)�,��;���+LFk Q â � m;tO1�>�>O1�L;��.��w.�1^.<)��V(+1��;���+(@.'�@�@. (�)�,������+�u3�1���.<)�� Ð Ò ,�G�K Ð Ò� L;��9�¡eL;,�*->�80�+L;t
.<)��=.�,�������G���>�1ezV�+�^��G�(+�;�+,�L;�+Lª.�1���ð���l{ss`Êð B l�,�G�K¢"+ð B l{ss`�ð�"]l��;�+L;>O�+(@.����4�+8�jÊt�L;�0G�(+�
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.<)��ºsý¹ 9�K�,�����)�.��+�;L�u-(+,����Pj§G��@.F(�)�,��;���+LFk P 	� m'�0G�3�,e�41��'1�3W*-,�Zi��G��7(+1��;���+(@.'.<,���L;!'E')��
1e�6�+��,�8�8��+ÚO�+(@.71�3�.<)��´sý¹ 9§K�,�����)�.<�+��LhuH1�G}.<)���(+1�*7>�8��@.<�-L;,�*7>�8��7*-,�Z��+L'.�)��V.�,�������G��
>O1ezV�+�QK��;1�>H3���1�*�~�ð�~�l{s¦`�ð�"]l±.<1-_�ð N ltsl`�ð�"Âl-!

E=)��²sý�MG4K�8�!{[D,��T.<�0(+8��+L�u¢,�G�K�s�ac�0G×9��0,�L�>�,��P.��0(+8��+Lhu�,����oL;1�3n.��+�}��G�I+�Ø.<)�,�G�.�)��
sý¹ vyK�,�����)�.<�+�;L�u�tQ)�1;zV�@�6�+�V.�)��+�0��*2��8|.<��>�80��(+��.��0�+L7,��;�}*2��(�)Ø8�,������+��!�E=)��g��G�K��+�;8|jA�0G��
�@�6�+G�.���LQ,�GH��G�,e�41���K�,�9�8��29�,�(�Zi����1���G�K�.<17*-,�G�j�(+1�808��0K��+�Q1�9�L;�+�P�¾,�9�8��+Le!QE=)��vs�ac�0G×9��0,�L
>�,��T.<�0(+8��+L�u7(+,�G:9��5L;��>�>��;�+L;L;�+Kc9<j����+hi���0���0G�� .<)�,%.5,->�,��T.<��(+80� (+1�*7� 3���1�*¨.�)��5>��;��*7,��Pj
�6�+�T.<�@?O!�Ö^1ezV�@�4�+��.<)���L�(+,�GsG�1%.����+*71e�4��,�808b.<)�� s�ac�0G×9��0,�L�>�,��P.��0(+80�+L�u�t2L;�0G�(+�§L;1�*-�
s�ac�0G×9��0,�Lb>�,��P.��0(+8��+Lhu *-,ej�9O�w3���1�*{,ª�4�+�P.��@?�.�)�,/.'�0L��4�+�Tj�(�8�1�L;�D.<1\.<)��'>��;��*7,��PjF�4�+�P.��@?A!
E=)��'�0G�(+8��4L;��1�G-1�3�.<)��-sý�^G�K�8�!ª[D,��P.��0(+80�+L�u ,�G�K´s�ac�0G×9��0,�Lb>�,��P.��0(+80�+L�uV(+,���L;�+Lu.<)���.�,�������G��
>O1ezV�+�D.�1�K���1�>gL;�0��G��0©�(+,�G<.�8�jÊ!M��G2.<)��V,�9O1e�4�V�@?A,�*->�80�+t�.�)��ª.�,�������G���>�1ezV�+�wK��;1�>�L'3r�;1�*
_Êð N ltsl`�ð�"]l¨.<1H"+ð���ltsl`�ð�"]l7!

Ä���Ä ���-� �{�6î)�|(+ ��65 �:*�2e��oÉ2S��� |~}p�^|~� .-�:�N"% n"M2S(���*

�¦�Y)�,e�4�Y3�1���G�KQ.<)�,%.W.<)��:s���9 K�,�����)<.��+�;L�uM>��;1iK���(+�Y,QL;�0��G��0©�(+,�G<.�8�jg8�,������+��.�,������0G��
>O1ezV�+�\�0GV.<)��=(�)�,��;���+K Ð L;,�*7>�8��+L�.�)�,�G-�0GR.<)��=G�����.��;,�8 Ð L;,�*7>�80�+L;!'E')��0LY��L\�@?A>�80,��0G��+K
9<jg.<)��F3r,�(@.'.�)�,/.'.�)��|s��D9�K�,�����)�.��+�;L�u}(+,��;�Tj�1�>�>O1�L;��.��5G��@.F(�)�,��;���+LM9O�@.�zV�+�+G7.�)��'.�zV1
Le,�*7>�8��+L;!HE�,�Zi��G4� Ð Þ ,�G�K JÐ Ò L;,�*->�80�+L ,�L5,�G��@?O,�*7>�8��ckT9O1/.�) Ð L53��;,���*-�+G<.73r�;1�* ,
: ¡ehi��,���Zim�t�.<)��ºs��D9HK�,�����)�.<�+��Lhu-(+,��;�Tj§G��@.7½k¢j�� Y¡� 0�K¦g(�)�,��;���}k P â � mw�0G�.<)�� Ð Þ Le,�*7>�8��+t
9���.gG��@.�£4¦J§K��¡ K�c¦�(�)�,��;���ck Q 	� m ��GH.<)�� JÐ Ò L;,�*->�80�+!§&���G4(+�5.�)���>O1�L;��.����4�5�@�@.�(�)�,������
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(+1����;�+L;>O1�G�K�LD.�12,F(+1����;�+(@.Y.<,��2��GF.<)���Lª�@?A,�*->�80�+t¾.�)��^�0G�(+8���Le��1�G�1�3¾.�)4�Vs��D9}K�,�����)<.��+�;L�u
(+,���L;�+LM,�G��@�4�+G<.29O�+��G��7*71����R80�0Z��+8|j�.�1-9O�'.�,������+K�(+1����;�+(@.�8�j�3�1��D.<)�� Ð Þ Le,�*7>�8��+tX,�G�K
�;�+K���(+�+Lb.<)�� >O1�LeL;��9��08���.�j�1�3X*7,�Zi�0G��7,-(+1��;���+(@.M.�,��-3r1��D.�)�� JÐ Ò L;,�*->�80�+!

��Gc1��;K��+��.<1�L;��>�>��;�+L;Lw.�)��F�+Ú��+(@.<LV3���1�*Ü.<)��1s���9oK�,�����)�.<�+��L�u�t6z^����*7>�1�L;�21�G��51�3
.<)��'.�z^1�3r1�8�801ez5�0G��7�;�+h×���0���+*7�+G�.<L

"/!¶µ-8HL;�+>�,���,/.��01�G�$w>�,��T.<��(+80�+L',��;�^���+hi�����;�+K2.<12)�,e�4�R,2*7��G��0*2��*]L;�+>�,��;,%.<��1�G)µ-8H��G
8cL;>�,�(+�5�;�+80,%.<�|�4�=.<1V.�)��5K����;�+(@.��01�G:1�34.�)��5L;�0��G�,�8 Ð !

B !¶µ�ã L;�+>4,��;,%.<��1�G�$->�,��T.<��(+80�+L ,��;�-�;�+hi�����;�+K�.<1�)�,e�4��,�*-�0G���*2��*£L;�+>�,��;,%.<��1�G¸µ7ã
kPÌ µ¶U â P µ�8 â m'��G�U Q 8cL;>�,�(+�5�;�+80,%.<�|�4�=.<1V.�)��5K����;�+(@.��01�G:1�34.�)��5L;�0��G�,�8 Ð !

E=)��\.<,������0G��F,�8���1��;�|.<)�* ��L;�+Kg�0Gg²'�R��K����;��G��FfM��Gg�=«|��� ¬ t��;�+hi�����;�+K�,�µ�ãíL;�+>�,���,/.��01�G
�����+,/.<�+�=.<)�,�G�`�!�~�.�1oL;��>�>����+LeL^.<)��g�+Ú��+(@.�3���1�*�.<)��ts��D9�K�,�����)�.<�+��Lhu�!�Ö^1ezV�@�4�+��t�zV�
3�1���G�K:.�)��0LM.<1o9O�5.�1¾1oL;*7,�808�t=(+,���L;�0G��}.�)��5.<,������0G��o>O1ezV�+��1�3'(�)�,������+K Ð L;,�*->�80�F.<1
9O�H*2��(�)�8�,������+�^.�)4,�G�.�)�,/.H1�3QG��+��.<�;,�8 Ð L;,�*7>�8���k .�)��;�+��.��0*-�+L79��0�����+�-��GØ1�����a§²
Le,�*7>�8��+L;m;!Q����������� ��ð x L;)�1ezFLb.�)��7µ�8c,�G�KVµ�ã¨K���LP.<���09���.��01�G�LM1�3X,R.�jA>��0(+,�8 : J : L;,�*->�80�+!
a§1�LP.F1�3�s��D9HK�,�����)�.<�+��L�u}L;���T�A���4�Q.�)��7µ�ã Ý¥`Êðû~-(+��.<!

E�,�9�8��^�Êð B L;)�1ez5L',5(+1�*7>�,��;�0L;1�Gg1�3×.<)��b.�,�������G��2>�1ezV�+�\9O�@.�zV�+�+G2.<)��\.�zV1F����h×���0���@¡
*7�+G�.<LQ3r1��'G��+��.<��,�8 Ð L;,�*->�80�+L;!QE=)���µ-8c���+hi�����;�+*7�+G�.QjA�0�+8�K�LM,�8�,������+�D.�,������0G���>O1ezV�+�
.<)�,�G^.�)��'µ�ã¦���+hi���0���+*7�+G�.<!=&��0G�(+��.<)��X.�,�������G��^>�1ezV�+��1�3�G��+��.<��,�8 Ð L;,�*->�80�+L�,��;�Xz5)�,/.
zV�5G��+�+K-.�1-*7,%?A�0*-�0Ù+�+t�zV�F)�,e�4� (�)�1�Le�+G7.�)��7µ�8c���+hi���0���+*7�+G�.���G:1����'©�G�,�8�,�G�,�8|jAL;�0L;!
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�����������=��! x $ªE=)��=80�+3n.Q>�8�1/.QL;)�1ez5LW.<)��·µ-8�K���LP.<���09���.��01�G71�3�.�)��Ks��D9�K�,�����)�.<�+��Lhu5���+80,%.<�|�6�
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